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® A three-color backlight type display device ac- 
cording to the present invention is provided for re- 
producing a full color image with no use of color 
filters. In action, a composite signal is separated by 
a RGB decoder into R t G, and B color components 
which are sampled on a frame-by-frame basis and 
stored as a serial RGB data into a RAM. The color 
components of the serial data are read from the 
RAM with a delay of one frame after the write time 
and within a shorter duration for data compression. 
The color components of compressed form are 
transmitted to an LCD where each of them is al- 
located to form a dot pattern during a blanking 
period. In synchronization with the allocation of the 
color component a corresponding one of the three 
backlights is irradiated. This action is repeated for all 
the R, G, and B components in a succession. Ac- 
cordingly, a clear color image can be reproduced 
having less unwanted artifacts, e.g. color blur and 
persistence, which are attributed to any conventional 
three-color backlight type display. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a color display 
device and more particularly, to a color panel dis- 
play device which comprises a display having an 
array of pixels arranged variable in the transpar- 
ency according to video data and backlight sources 
of R, G, and B colors responsive to the video data 
for turning on and off individually. 

While television receivers and OA machines 
including microcomputers have been reduced in 
size and weight, it is substantially desired to mini- 
mize their displays. For the purpose, a variety of 
flat-panel displays including liquid crystal displays 
(LCD) and magnetic fluid displays (e.g. those de- 
veloped by us as depicted in Japanese Patent 
Applications 5-191787 and 5-270063 (1993)) are 
introduced to substitute for known CRT displays. 

One of the basic technical requirements for 
such flat-panel displays is to reproduce a full color 
image with quality. As shown in Rg. 11, a common 
TFT type color LCD display comprises two glass 
substrates 101 and 102 fixedly disposed opposite 
to each other by a distance of a few micrometers 
and a liquid crystal material 1 03 filling between the 
two glass substrates 101 and 102. Rows of signal 
lines 104 and scanning lines 105 are wired in a 
matrix form on the lower glass substrate 102 in 
which each intersection is connected between a 
TFT 106 and a transparent pixel electrode 107. 
Also, a common electrode 108 and a color filter 
109 are mounted to the upper glass substrate 101. 
The TFT-LCD assembly is arranged between two 
polarizers 1 1 0 and 1 11 so that it can be irradiated 
by an intensity of backlight from a white light 
source 112, thus constituting a transmission type 
display device. The color filter 109 consists of 
three primary colors; R(red), G(green), and B(blue) 
assigned to the corresponding pixel electrodes 
107. In action, when a red color light is wanted for 
color reproduction at the pixel, the R region of the 
filter 109 is turned to transparent and the other G 
and B regions remain opaque. 

Conventional color panel displays of the fore- 
going color filter type have widely been utilized as 
are capable of reproducing a full color image of 
quality without awful difficulty. They however have 
a disadvantage that a matrix of the pixel electrodes 
disposed throughout the three, R, G, and B, re- 
gions has to be elaborated at higher precision to 
reproduce an image with high resolution. In addi- 
tion, among other disadvantages to be overcome 
are that a great number of drivers are needed, that 
the transparency of the color filter has to be in- 
creased, and that the adjustment of color balance 
is not so simple as designed. 

A modification of the conventional display is 
provided as disclosed in Japanese Patent Laid- 



open Publication 4-338996 (1992), in which three, 
R, G, and B, backlight sources are arranged to 
illuminate at given timings while color signals syn- 
chronized with the timings are fed to each target 

5 pixel for reproducing a full color image. Thus, the 
modified display is called three-color backlight type 
color panel display. 

The three-color backlight type color panel dis- 
play operates at equal intervals of a frame a se- 

10 quence of simple illuminating actions in which a 
target pixel is supplied with an R color signal upon 
the R light source being turned on, a G signal on 
the G light source turned on, and a B signal on the 
B light source turned on. Because the response of 

75 a liquid crystal material to the color signals is as 
slow as some tens to hundreds milliseconds, the G 
light source may, for example, be turned on before 
the pixel supplied with the R signal has fully been 
canceled causing a mixture of R and G colors. As 

20 the result, undesired artifacts including color blur 
and persistence will appear, diminishing the quality 
of a reproduced image. If the blanking period is 
provided to eliminate such artifacts, its continuation 
will result in deterioration of the image quality. 

25 It is an object of the present invention, for 

overcoming the foregoing disadvantages of the 
conventional color panel displays of the three-color 
backlight type, to provide a novel, improved three- 
color backlight type color panel display device ca- 

30 pable of exploiting the performance of the three- 
color backlight type which reproduces a high reso- 
lution color image with the use of no color filters 
but a less number of drivers and simultaneously, 
eliminating undesired artifacts, e.g. color blur and 

35 persistence, which are inherent in the three-color 
backlight type, by minimizing the blanking period. 

SUMMARY OF THE INVENTION 

40 A display apparatus which has a display pro- 

vided with an array of pixels arranged variable in 
the transparency according to a video data and 
three, R, G, and B, backlight sources responsive to 
the video data for turning on and off individually, 

45 comprises a video data converting means for con- 
verting the video data on a frame-by-frame basis to 
a serial data of three, R, G, and B, color compo- 
nents, a memory means for storing the R, G, and B 
components of the serial data separately, a data 

so compressing means for compressing the R, G, and 
B components of the serial data upon reading from 
the memory means, a data bus means for transmit- 
ting the R, G, and B components of compressed 
data form in a succession of the frames to produce 

55 a pixel pattern on the pixel array, and a control 
means for controlling the turning on and off of three 
backlight sources in accordance with the pixel pat- 
tern of the compressed data. 
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In an action of the display apparatus, a video 
signal such as an NTSC signal is separated by the 
video data converting means to R, G, and B color 
components which are composed in frames. The 
color components are separately stored in the 
memory means and compressed by the data com- 
pressing means. The R, G, and B components of 
compressed form are transmitted on a frame-by- 
frame basis to the pixel array and in synchroniza- 
tion with the transmission, the R, G, and B bac- 
klight sources are turned on so that the three 
components are not overlapped one another in a 
sequence of the frames. More specifically, a se- 
quence of steps are executed to reproduce a full 
color image in which the R backlight source is 
turned on for one frame in response to transmis- 
sion and display of the R component of com- 
pressed form, the G backlight source is then turned 
on for one frame in response to transmission and 
display of the G component, and the B backlight 
source is finally turned on for one frame in re- 
sponse to transmission and display of the B com- 
ponent of compressed form. According to the 
present invention, one frame (e.g. 16 ms) of each 
color component is compressed to a smaller dura- 
tion data (e.g. 2.6 ms) which is then transferred to 
the pixel array for activation of corresponding pix- 
els. A resultant pixel pattern of the color compo- 
nent is thus reproduced within a shorter time. In 
synchronization with the timing of transmitting the 
color component to the pixel array, the correspond- 
ing color backlight source is turned on so that a 
duration of the frame required for transmission of 
the color component (a pixel data write time) 
serves as a blanking time while the remaining 
duration is a hold time (e.g. 13.4 ms) for illumina- 
tion of the pixel array. This permits the color com- 
ponents of video data to be displayed as a full 
color image on the monochromatic array of pixels 
with the use of no color filters. The pixel pattern of 
each color component appearing during the hold 
period is maintained by the memory effect of a 
liquid crystal material and will gradually be de- 
clined. It is hence possible to shift from one color 
component to another color component quickly and 
reduce unwanted artifacts of color blur and per- 
sistance which are attributed to the conventional 
three-color backlight type of a panel display. As the 
result, a clear full color image of quality can be 
reproduced. 

The color panel display device of the present 
invention may further comprise a reset means for 
shortening a hold period of the pixel pattern. As the 
hold time of the pixel pattern is decreased with the 
reset means, the pixel pattern is maintain by the 
memory effect of the liquid crystal material in each 
pixel and will gradually be declined. This allows the 
color component to be quickly shifted to another 



color component for display upon starting a reset 
action of the reset means. Accordingly, a clear, full 
color image will be reproduced without the unwan- 
ted artifacts of color blur and persistence which are 

5 inherent in the conventional three-color backlight 
type of the display. 

The reset mean may be arranged to turn to a 
reset state with a delay of time after the start of 
holding a transparency of the pixel pattern. This 

10 permits the decreasing of the hold time of the pixel 
pattern to be adjusted and also, the declination of 
the transparency of the pixel pattern to be ad- 
vanced. 

The reset means may also be arranged so that 
75 its reset state is terminated a given period earlier 
than the start of holding a transparency of a suc- 
ceeding pixel pattern. As the reset state of the 
reset means is terminated earlier than the start of 
holding the transparency of the succeeding pixel 
20 pattern, a start condition of the transparency of the 
pixel pattern is prevented from serious interruption 
of a preceding pixel pattern. 

The reset means may further be arranged so 
that its reset state is terminated just before the 
25 introduction of a succeeding vertical sync signal. 
As the reset state of the reset means is terminated 
before the introduction of the succeeding vertical 
sync signal, it can be effected at optimum even if 
its response speed is varied by a change in exter- 
30 nal condition such as temperature. 

The backlight sources may be arranged to turn 
on upon the pixel pattern having a maximum trans- 
parency. This allows the backlight sources to be 
selectively energized at higher efficiency contribut- 
es ing to the energy saving. 

The backlight sources may be arranged to turn 
off a given period earlier than the introduction of a 
succeeding vertical sync signal which follows the 
turning on of the backlight sources. This also per- 
40 mits efficient illumination of the backlight sources 
thus contributing to the energy saving. By using a 
reset action, the backlight sources can be pre- 
vented from illuminating during an unwanted pe- 
riod. 

45 The data compressing means may be replaced 

with an extra function added to the data bus means 
for reading the serial data of the R, G, and B 
components from the memory at a faster speed 
than the speed of writing the same into the mem- 

so ory means. As the result, data of one frame of the 
color component is read and transmitted to the 
pixel array during the blanking period which is 
shorter than the entire length of the frame. In other 
words, the same effect as of the previous arrange- 

55 ment depicted in claim 1 can be obtained with a 
simpler arrangement. 

Furthermore, a sampling means may be pro- 
vided for sampling the R, G, and B components of 
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the serial data on the frame-by-frame basis so that 
the three frames of their respective color compo- 
nents of the serial data are not overlapped one 
another on a time base when being stored in the 
memory means. Accordingly, for example, an ac- 
tion of reading the R component from the memory 
is synchronized with an action of writing the G 
component into the memory. This allows the blan- 
king time and the hold time to fall in the length of 
the frame without difficulty. 

The memory means may comprise a first RAM 
and a second RAM. Accordingly, an action of read- 
ing as compressed data in the blanking period, for 
example, one frame of the R component from the 
first RAM is synchronized with an action of writing 
one frame of the G component into the second 
RAM. This pair of the actions are followed by the 
synchronization of an action of reading as com- 
pressed data in a succeeding blanking period one 
frame of the G component from the second RAM 
with an action of writing a frame of the B compo- 
nent into the first RAM. By repeating those actions, 
the frame defined by the blanking time and the 
hold time can easily be accessed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic view of an embodiment of 
a color panel display device according to the 
present invention; 

Fig. 2 is a circuitry diagram of the color panel 
display device of the embodiment; 
Fig. 3 is an explanatory view showing an action 
of the color panel display device illustrated in 
Figs. 1 and 2; 

Fig. 4 is a timing chart showing signal 
waveforms of the color panel display device 
illustrated in Figs. 1 and 2; 
Fig. 5 is a circuitry diagram of another embodi- 
ment of the color panel display device according 
to the present invention; 

Fig. 6 is a timing chart showing signal 
waveforms of the color panel display device 
illustrated in Fig. 5; 

Fig. 7 is a circuitry diagram of a further embodi- 
ment showing the color panel display device of 
Fig. 2 equipped with a reset signal generator; 
Fig. 8 is a circuitry diagram of the reset signal 
generator; 

Fig. 9 is a timing chart showing timing actions 

for display in the color panel display device with 

the reset signal generator; 

Fig. 10 is a timing chart showing more detailed 

timing actions in the color panel display device 

with the reset signal generator; and 

Fig. 11 is a schematic view of a conventional 

color filter type display panel device. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Preferred embodiments of the present inven- 
5 tion will be described in the form of a color panel 
display device referring to the accompanying draw- 
ings. 

As shown in Fig. 1, the color panel display 
device of the present invention comprises a signal 

to processor circuit 1 for receiving and processing a 
composite TV signal of video data in the existing 
NTSC, PAL, or SECAM format a liquid crystal 
display 2 (LCD) responsive to LCD signals from the 
processor circuit 1 for actuating corresponding pix- 

15 els to reproduce an image of the video data, and 
three light sources 3R..3G, and 3B responsive to 
corresponding backlight signals from the processor 
circuit 1 for performing on and off actions sepa- 
rately to emit their respective R, G, and B colors of 

20 light. The LCD 2 may be of a conventional type in 
which a liquid crystal material filled between two 
glass plates is controlled for orientation by a matrix 
form of pixel electrodes. The backlight sources 3R, 
3G, and 3B may be selected from fluorescent 

25 lamps, white light lamps, electroluminescent lamps, 
light emitting diodes (LCD), and metal halide 
lamps. It is however understood that the backlight 
sources are not limited to those lamps and any 
other devices will be used which are responsive to 

30 the BK signals for conducting on and off actions 
individually to emit R, G, and B colors of light. 

A control circuit of the device of Fig. 1 for 
display of a full color image comprises a video 
signal processor for processing is composed main- 

35 ly of signals of video data, a three-color backlight 
controller, and a sync controller. As shown in Fig. 
2, the video signal processor comprises an RGB 
decoder 4 for separating R, G, and B color compo- 
nents from a composite signal (e.g. of the NTSC 

40 format), a data compressor 5 for compressing data 
of the color components, and an LCD driver 6. The 
three-color backlight controller comprises a timing 
decoder 7 and an inverter 8. The sync controller 
comprises an oscillator 9 for producing e.g. 40 

45 MHz, a RAM controller 10, and a sync separator 
11. The data compressor 5 includes an A/D con- 
verter 5a for A/D conversion of the R, B, and G 
color components, a RAM 5b, and a D/A converter 
5c. 

50 The action of the color panel display device 

shown in Figs. 1 and 2 will now be explained 
referring to Figs. 3 and 4. 

The composite signal of image data, e.g. a TV 
signal, is separated by the RGD decoder into three, 

55 R, G, and B, color components which are then 
subjected to A/D conversion of the A/D converter 
5a. According to a V-SYNC signal, three converted 
components are loaded on a frame-by-frame basis 
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(at equal intervals of 16 ms) into the RAM 5b for 
storage. More specifically, the recording of each 
set of the R, G, and B color components take at 
least three frames or 48 milliseconds. Real data of 
the R, G ( and B components stored in the RAM 5b 
are then retrieved for 25 ns (2.63 ms for each 
frame) at the timing synchronized with the V-SYNC 
signal and subjected to D/A conversion of the D/A 
converter 5c. Three D/A converted components are 
fed to the LCD driver 6 which in turn actuates the 
LCD panel to reproduce corresponding colors of 
the image data. 

According to the present invention, the timing 
decoder 7 is actuated at intervals of 16 ms by the 
timing of the V-SYNC signal synchronized with 
frames to turn on the R, G ( and B backlight sour- 
ces. As the result, the LCD panel with monochrome 
tone displays a spurious color image. 

The above action will be described in more 
details referring to the timing chart of Fig. 4. For 
example, one frame (16 ms) of the R color compo- 
nent is separated from the ,R G, and B color 
composite signal by the timing synchronous with 
the V-SYNC signal and stored in the RAM 5b. As 
the R light source 3R is energized by the timing 
synchronous with the transmission of the R compo- 
nent to the LCD driver, the readout duration (2.6 
ms) of the R component of the frame is used as a 
blanking period and the remaining duration (13.4 
ms) is assigned as a hold period. While a dot 
pattern of the image produced on the display panel 
during the blanking period (which extends from 
LCD-R-SART signal to LCD-R-END signal as 
shown in Fig. 3) is canceled by the LCD-R-END 
signal, a group of transparent dots on the display 
panel determined by the R component are not 
sharply declined but maintained by the memory 
effect of the liquid crystal material and simulta- 
neously, illuminated by the R light source for dis- 
play. When the next frame starts for activating the 
G color component, the transparent dots for the R 
component have completely been decayed allow- 
ing a quick changeover to display of the G compo- 
nent. Hence, unwanted artifacts such as color blur 
and persistence can be minimized. The G compo- 
nent is accessed during the frame of displaying the 
R component. The R component is ignored during 
the time of accessing the G and B color compo- 
nents. In this manner.the three, R, G, and B, color 
components are visualized in a succession with the 
their respective light sources turned on in synchro- 
nization thus creating on the monochromatic LCD 
display panel a full color image without color blur 
and persistence. 

Figs. 5 and 6 illustrate another embodiment of 
the color display device according to the present 
invention. A control circuit shown in Fig. 5 is sub- 
stantially similar to the circuit shown in Fig. 2 but is 



distinguished by the fact that the RAM comprises a 
first RAM and a second RAM for ease of shifting 
from one to another of the R, G, and B color 
components. 

5 A composite signal of video data, e.g. an NTSC 

signal, is separated by an RGB decoder 20 into 
three, R, G f and B, color components which are 
transferred in serial link to analog switches 21 R, 
21 G, and 21 B respectively. The RGB decoder 20 

10 also transmits a V-SYNC signal to a timing decoder 

22 which in turn produces and sends three select 
signals to their respective analog switches 21 R, 
21 G, and 21 B for sampling the R, G, and B color 
components in a succession on a frame-by-frame 

75 basis. As the result, an RGB serial data is pro- 
duced in which one cycle period comprises three 
frames (48 ms) of the R, G, and B (16 ms frame) 
components. The frames of the RGB serial data 
are then AID converted by an A/D converter 26 and 

20 alternately stored into the first and second RAMs 
23, 24 according to a timing signal from the timing 
decoder 22. Desired frames of the RGB serial data 
are then retrieved from the first and second RAMs 
23, 24 and transmitted as compressed data to an 

25 LCD unit 25 for actuating a LCD drive to generate a 
dot pattern of the video data. At the time, back 
lights in the LCD unit 25 corresponding to the R, G, 
and B color components of the compressed data 
are illuminated on the frame-by-frame basis in syn- 

30 chronization with a timing signal from the timing 
decoder 22 so that the dot pattern turns to a full 
color image. 

In this embodiment, as writing of the R color 
component of a given frame into the first RAM 23 

35 takes one frame duration as shown in Fig. 6, the 
data can be compressed in size by reading the 
frame of the R color component from the first RAM 

23 at an earlier timing. This allows the compressed 
data to be read out during the blanking period 

40 without use of an intricate arrangement. 

Accordingly, the combination of the first and 
second RAMs may be utilized by allowing a step of 
reading and transferring a frame of the R compo- 
nent which has been written into the first RAM 

45 during the preceding frame and simultaneously, 
writing a frame of the G component into the second 
RAM to be followed by another step of reading the 
frame of the G component from the second RAM 
and simultaneously, writing a frame of the B com- 

50 ponent into the first RAM which is now unoccupied 
and a further step of reading and transferring the 
frame of the B component from the first RAM and 
simultaneously, writing a succeeding frame of the 
R component into the second RAM. By repeating 

55 the foregoing steps, the R, G, and B components 
can be shifted from one to another at higher effi- 
ciency. 
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Figs. 7 to 10 illustrate a further embodiment of 
the color panel display according to the present 
invention. This embodiment is distinguished from 
the previous embodiments by the fact that a reset 
signal generator is added to the arrangement 
shown in Figs. 1 to 4 or Figs. 5 and 6 for advan- 
cing the orientating movement of the liquid crystal 
in the LCD panel by means of a reset action. The 
arrangement similar to that shown in Figs. 1 to 4 
provided with the reset signal generator denoted by 
30 in Fig. 7 will be explained. The reset action is to 
return a pixel region to its original state or opaque 
condition. 

The reset action is triggered by the action of 
the reset signal generator 30 shown in Fig. 8. The 
reset signal generator 30 comprises a reset control 
circuit 31 and a reset signal generator circuit 32. In 
action, the reset signal generator 30 produces and 
delivers a reset signal to the LCD driver 6 shown in 
Fig. 2. The waveform of the reset signal shown in 
Fig. 8 indicates that a potential from the GND level 
to the plus peal holds 70% of the magnitude and a 
potential from the GND to the minus peak holds 30 
%. Also, the reset period L is composed of a minus 
voltage component d1 of 10 I to 1 msec and a zero 
voltage component d2 of 5 msec. The reset action 
is advanced by the minus voltage component d1. 
The minus voltage component d1 is set to a de- 
sired duration and may be equal to 0. 

The action of the reset signal generator 30 
shown in Fig. 8 will now be described referring to 
Figs. 9 and 10. Figs. 9 and 10 illustrate timing 
charts for actuating one single dot of the LCD 
panel. 

A composite signal of video data, e.g. a televi- 
sion signal, is separated by the RGB decoder 4 
into three, R, G, and B, color components. The 
three color components are A/D converted by the 
A/D converter 5a and stored in succession on a 
frame-by-frame basis (one frame, 16 ms) into the 
RAM 5b in synchronization with the V-SYNC signal. 
A series of the R, G, and B components are read 
from the RAM 5b by the timing of the V-SYNC 
signal, D/A converted by the D/A converter 5c, and 
transmitted to the LCD driver 6 for reproducing a 
dot pattern of the video data on the LCD panel. 

The above action will be explained in more 
details referring to the timing charts of Fig. 10. For 
example, one frame of the R color component is 
separated from the ,R G, and B color composite 
signal by the timing synchronous with the V-SYNC 
signal and stored in the RAM 5b. As the R light 
source 3R is energized by the timing synchronous 
with the transmission of the R component as a 
compressed data to the LCD driver 6, the readout 
duration of the compressed data is used as a 
blanking period and the remaining duration is as- 
signed as a hold period. While a dot pattern of the 



image produced on the display panel during the 
blanking period is canceled by the LCD-R-END 
signal, a group of transparent dots on the display 
panel determined by the R component are not 

5 sharply declined but maintained by the memory 
effect of the liquid crystal material and simulta- 
neously, illuminated by the R light source for dis- 
play. As denoted by the dotted line of an LCD DOT 
signal in Fig. 10, the transparent dots remain per- 

io sistent when the reset action is not involve, causing 
undesired artifacts of color blur and persistence. 
When the reset action of this embodiment is intro- 
duced, the shift to other color components be- 
comes fast as denoted by the real line of the LCD 

75 DOT signal in Fig. 10, minimizing the color blur 
and persistence. More particularly, as the reset 
action is triggered after a delay of time from the 
start of shifting the liquid crystal to its transparent 
state or at an intermediate during decaying of the 

20 transparent state of the liquid crystal, the liquid 
crystal can quickly be shifted from the transparent 
state to the opaque state. Accordingly, the reset 
action of the reset signal generator 30 allows the 
transparent state of the liquid crystal to have com- 

25 pletely been decayed at the next frame period 
where a frame of the G component is accessed. As 
the LCD panel is quickly shifted from one state to 
the other in response to the signal change, its 
action throughout the frames becomes stable. 

30 Although the color panel display device of the 

present invention has been described with refer- 
ence to an LCD construction, it is not limited to the 
above embodiments. It would be understood that 
the present invention is applicable to any other flat- 
as panel type displays including the magnetic fluid 
displays invented by us and disclosed in Japanese 
Patent Applications No.5-191787 (1993) and No.5- 
270063 (1993). Although the three color backlight 
sources are separately illuminated one by one in a 

4o sequence of the frames, they may be turned off in 
the blanking period which is used for transmission 
of the compressed data of each color component. 
This will prevent a mixture of colors between any 
two neighbor pixels. The advantages of the present 

45 invention shall be achieved in any of the embodi- 
ments by adjusting the illuminating period, blanking 
time, and timing of illumination to optimum lengths 
relative to the response speed of the display panel. 
As set forth above, the color panel display 

so device of the present invention does not require 
sets of three different pixels assigned to the three 
primary colors and thus has a concentration of 
pixels three times greater than that of any conven- 
tional filter type color panel display, whereby a 

55 color image can be reproduced at a higher resolu- 
tion. Also, while the pixel density remains un- 
changed, the number of pixel drivers will be re- 
duced to 1/3 as compared with the conventional 
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type. Furthermore, the display device of the 
present invention has no color filter and can thus 
have its screen panel increased in the light trans- 
parency. The three color backlight sources are 
separately adjustable in the intensity of illumination 
allowing the color balance control, which is hardly 
feasible in the conventional color filter type, to be 
carried out with much ease. 

The color panel display device of the present 
invention has the prescribed advantages as com- 
pared with the conventional color filter type dis- 
plays and in action, performs a sequence of ac- 
tions of compressing the data of color components 
of a composite signal on the frame-by-frame basis, 
allocating the compressed data to a pattern of dots 
on the display panel during the blanking period, 
and actuating illumination of the backlight sources 
in synchronization with the allocating action while 
the memory effect of the liquid crystal prevents the 
dot pattern from decaying sharply. Accordingly, as 
the production of color blur and persistence caused 
by a mixture of colors between neighbor pixels and 
attributed to the traditional three-color backlight 
type panel display is minimized, a clear full-color 
image can be reproduced. 

Claims 

1. In a display apparatus having a display pro- 
vided with an array of pixels arranged variable 
in the transparency according to a video data 
and three, R, G, and B, backlight sources 
responsive to the video data for turning on and 
off individually, a color panel display device 
comprising: a video data converting means for 
converting the video data on a frame-by-frame 
basis to a serial data of three, R, G, and B, 
color components; a memory means for stor- 
ing the R, G, and B components of the serial 
data separately; a data compressing means for 
compressing the R, G, and B components of 
the serial data upon reading from the memory 
means; a data bus means for transmitting the 
R, G, and B components of compressed data 
form in a succession of the frames to produce 
a pixel pattern on the pixel array; and a control 
means for controlling the turning on and off of 
three backlight sources in accordance with the 
pixel pattern of the compressed data. 

2. A color panel display device according to 
claim 1, further comprising a reset means for 
shortening a hold duration of the pixel pattern. 

3. A color panel display device according to 
claim 2, wherein the reset means is turned to a 
reset state with a delay of time after the start 
of holding a transparency of the pixel pattern. 



4. A color panel display device according to 
claim 3, wherein the reset state of the reset 
means is terminated a given period earlier than 
the start of holding a transparency of a suc- 

5 ceeding pixel pattern. 

5. A color panel display device according to 
claim 3, wherein the reset state of the reset 
means is terminated just before the introduc- 

10 tion of a succeeding vertical sync signal. 

6. A color panel display device according to 
claim 1, wherein the backlight sources are 
turned on up on the pixel pattern having a 

15 maximum transparency. 

7. A color panel display device according to 
claim 1 or 6, wherein the backlight sources are 
turned off a given period earlier than the in- 

20 troduction of a succeeding vertical sync signal 

which follows the turning on of the backlight 
sources. 

8. In a display apparatus having a display pro- 
25 vided with all array of pixels arranged variable 

in the transparency according to a video data 
and three, R, G, and B, backlight sources 
responsive to the video data for turning on and 
off individually, a color panel display device 

30 comprising: a video data converting means for 

converting the video data on a frame-by-frame 
basis to a serial data of three, R, G, and B, 
color components; a memory means for stor- 
ing the R, G, and B components of the serial 

35 data separately; a data bus means of reading 

the R, G, and B components of the serial data 
from the memory means at a faster speed than 
a speed of writing the same into the memory 
means and transmitting them in a succession 

40 of the frames to produce a pixel pattern on the 

pixel array; and a control means for controlling 
the turning on and off of three backlight sour- 
ces in accordance with the pixel pattern of the 
compressed data. 

45 

9. A color panel display device according to 
claim 1 or 8 further comprising a sampling 
means for sampling the R, G, and B compo- 
nents of the serial data on the frame-by-frame 

so basis so that the three frames of their respec- 

tive color components of the serial data are not 
overlapped one another on a time base when 
being stored in the memory means. 

55 10. A color panel display device according to 
claim 1, 8, or 9, wherein the memory means 
comprises a first RAM and a second RAM 
which are arranged so that the timing of 



7 
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read/write actions of the first RAM is not over- 
lapped on a time base with the timing of 
read/write actions of the second RAM. 
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